This paper considers translog stochastic frontier model in which the effects of technical inefficiency are defined by the Battese and Coelli model, which imposed a common temporal pattern upon all broiler farms. In this study, efficiency score of broiler farms in northern Thailand were estimated. The goal of this paper was to analyze variations in the production and technical inefficiencies of Thai broiler farms in the northern region. The results showed that feed, bird stocks, operating costs, and other costs were important factors to broiler output in the Chiang Mai Province. It also showed that the socio-economic situation of farmers appears to have effect technical efficiency at the farm level. The results suggest that, there is opportunity to improve broiler production in the region by adopting appropriate management practices.
Introduction
Poultry production is a heavy concentration in Asia. It is a major proportion of the chick population in the world. Asian chicken meat output represented about 35 % of the global total compared with around 32 % back in 2000 (Terry, 2010) .
The poultry sector has been widely acknowledged as the greatest agro-business success story in Thailand. Poultry industry has become a major "industrial" livestock sectors, the rapid growth of the poultry is broiler, and it was produced 86.4 % of the total poultry meat. From an economic perspective, broiler meat is the important poultry product, both for domestic consumption and export. In 2001, 1,230 million tons of poultry meat was produced, making it export country, with 399 million tons exported. In 2003, Thailand is one of the world's largest chicken meat producers (ranked 7 in 2003 with production of 1,340 billion tons).
However, the growth rate fell only in the past few years, mainly because of the impact of HPAI (Note 1 ) ; the number of chicken dropped to 180 million in 2004 and increase stock to 254 million birds in 2005 but fell again to 184 million birds in 2006. This situation had forced to broiler farmers to close down and made it difficult for existing or expand firm. Some farmers could not survive financially due to the high cost production input, like feed, medicine and the marketing control by companies. In addition, the development of poultry has been lopsided. Most of the poultry farms are concentrated near the metros where there are well-organized markets. About half of the country's chickens are raised in the central Thailand; second in term of poultry production is the northeastern region, which is physically the largest of Thailand. While the North region is the third poultry activity and the South region is the fourth to produce the broilers.
To better understand the problem of broiler production in Thailand, we examined the production efficiency (Note 2) of resource used by using the stochastic frontier with inefficiency model. The stochastic frontier model is used in a large literature of studies of production, cost, revenue, profit and other model of goal attainment (Battese & Coeli, 1992; Colli, 1995; Aigner et al., 1997) . SFA model makes it possible to not only statistically verify the variables used in the model, but also measure probabilistic error and inefficiency. However, the distribution of the inefficiency must be assumed in advance.
In this study, Chiang Mai province is chosen, because the area is characterized by significant variations in temperature range; in term of resource endowment, given that broilers is sensitive to change in temperature, the matter of ensuring maximum productivity would require this condition be inherently favorable to lower the cost of controlling diseases and the environment. The objectives of this paper are; to assess the effects of factors of production on broiler chicks, measure technical efficiency level and determine the major factors that affect technical efficiency, and finally recommend policy measure to improve broiler production.
Study Area and Data
Cross-section data are used in this study. The survey carried out during the October to November, 2011. A sample of 52 broiler farms, which are located mainly in the Chiang Mai Province, Thailand, was surveyed for this analysis. These districts were chosen randomly from each of four pre-determined agro-economic zones. The survey includes broiler production information, socio-economic of each broiler farmer. The production data for each farm include bird stock, feed, labor, fixed costs, and variable costs. The socio-economic information includes age, education level, family size, experience of farmers, income, gender, status, loan bank, and etc.
Summary of the variables used in the stochastic frontier production function is presented in Table 1 . The mean value of broiler production was 352,113 birds per farm, while the mean total fixed costs represented THB 31,000 and mean total variables cost represented THB 22,472.9. The mean farm size was 9,086.54 birds with a minimum size of 600 birds.
This result showed that broiler production in this study was the large-scale category. This agreed with the FAO's classification (2003) that the large-scale farms have chicken more than 5,000 birds. Feed consumption was the major component of poultry production in the study area. The feed required to produce the output showed a mean value of 2,736.19 kg. The average labor was 60.48 man-days (2 labors for 30 days). While minimum labor was 20 man-days. Furthermore, commercial poultry farmers in this study were relatively older, with a mean age of approximately 54 years. According to the survey, the average education level of farmers was approximately six years, which means they had completed primary school. The average family size was four persons per farm, while the average' years of production experience were approximately 24.67. Lastly, the survey found that some farmers had taken out loans from banks; borrowing from other lenders to invest in broiler farming was at 59 %.
Methodology
We have consider the stochastic frontier model as it appears in the current literature was originally developed by Ainger, Lovell and Schmidt (1977) and Meeusen and van den Broeck (1977) . A production frontier model can be written as:
where y i is the output of farm i (i=1,…, N), x i is a vector of N input used by the farm i, ƒ ; is the production frontier, and β are parameter to be estimated. Let be the technical efficiency of farm i,
where TE denotes technical efficiency defined as the ratio of observed output to maximum feasible output. TE i = 1 shows the i-th farm obtains the maximum feasible output, while TE i < 1 provides a measure of the shot fall of the observed output from maximum feasible output.
To incorporate the fact that output can be affected by random shocks into the analysis, a stochastic component that describes random shock affecting the production process is added. The stochastic production frontier will become:
where ƒ ; exp(v i ) is the stochastic frontier, which consists of deterministic part ƒ ; common to all farmers and a farmer-specific part exp(v i ) which captures the effect of the random shock to each farers. If we specify that the production frontier is stochastic, the model purposed as:
We assume that TE i is also s stochastic variable, with a specific distribution function, common to all farms.
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where y i is the output of farms, x ij is the amount of input j used by farm i, β j are parameter to be estimated. The output values are bounded above by the stochastic variable, exp (X ij + v i ). The random error, v i can be positive or negative an so the stochastic frontier.
Equation (5) specifies the stochastic frontier production function in terms of original production values. However, the technical inefficiency effects, u i 's are assumed to be a function of explanatory variables. Following Battese and Coelli (1995) , U i 's can be expected as :
where Z i is a 1 × p vector of variables that may influence efficiency of a farm; δ is an p × 1 vector of parameters to be estimated; and W i 's are random variables defined by the truncation of the normal distribution with mean 0 and variance, , such that the point of truncation is -Z i δ, i.e. W i ≥ -Z i δ. These assumptions are consistent with U i being a non-negative truncation of the N (Z i δ, ) distribution (Battese & Coelli, 1995) .
The technical efficiency of production for the i-th farm (TE i ) is defined as:
Specification Model
First, a translog (TL) stochastic frontier model employed to do in this paper. It is tested for decide about functional specification that best suits the data on the Chiang Mai's broiler farming as shown in the Equation 5.
For farm specific technical inefficiency, Battese and Coelli (1995) model will be obtained:
However, technical inefficiency could be estimated if the technical inefficiency effects, u i were stochastic and have particular distributional properties (Coelli & Battese, 1996) . The null hypothesis was used to test the technical efficiency effect (γ = 0) and influence of specification farm to inefficiencies (δ A =… = δ T 0; γ = 0). Hence, stochastic frontier model could reduce the traditional average function in which the explanatory variables in the technical inefficiency model are included in the production function.
For testing the hypothesis as well as other released hypotheses, the generalized likelihood-ratio statistic is used, λ, given by:
where L(H 0 ) and L(H 1 ) denoted the values of likelihood function under the null (H 0 ) and alternative (H 1 ) hypotheses, respectively. If the null hypothesis is true, λ has approximately -distribution when the null hypothesis involves γ= 0.
In order to estimate farm specific production and technical inefficiency model two sets of variables are need. A description to the variables is given in the following sections. In the production function, output (Y i ) is value of chicken, measured in Baht, and input are: (1) number of broiler (X s ); (2) total labor (X l ), including hired and family labor, measured in man-day; (3) purchased feed (X f ), measure in Kg.; (4) fixed costs (X c ) is Capital cost includes depreciation, farm building, farm machineries, and other farm equipment, measured in Baht; and (5) total variable costs (X v ) including electricity, water, gas, tax costs, measured in Baht. These variables agree with Kalirajan and Shand (1994) that farmer efficiency depends on the technological know-how and on the socio-economic conditions under which they work. Following these lines, we have selected age's farmers (AGE), measured in years; education attainment, measured in how many years that each farmers study in school; Family size, measured in household number; experience of farmers, measured in how many years that farmers growth chick; access to credit, measured in dummy variable-1 if the farmer obtained credit for production activities and 0 otherwise (see Table 2 ). Capital cost incurred in the production which includes depreciation and interest on farm building and construction, farm machineries, and other farm equipment
Total variable costs such as electricity, water, gas, tax costs. 
Result and Discussion

Estimation of Ordinary Least Square
Ordinary least-square (OLS) was estimation for operating of the broiler farmers. The parameters are showed in Table 3 . The inputs used in the model were able to explain 99 % (adjusted R 2 =0.99) of the variation in broiler production for the study area. The co-efficient of bird stock, feed, fixed cost, and total variables cost are significant and have expected signs-Labor was negative and insignificant in the broiler production which implies that it does not have effect on the output. Since the parameter estimates of variable labor were individually insignificant in the model, a statistical test can be performing whether to decide to include this variable in the model. In order to test the linear restriction on the parameter of this variable, t statistic could be used to test this joint linear restriction. Labor is accepted the null hypothesis (p-value=0.74), which implying the acceptance of the null hypothesis of joint insignificance. Therefore, the analyses in the following subsequent section will be based on all variables, including, birds stocks, feed, fixed costs, and total variables cost. Note: R2 = 0.99, N= 52; ***Significant at 1 %level, and **significant at 5 %level and * significant at 10 % level; F-test =0.000.
Source: Author calculation
Maximum Likelihood Estimation of Stochastic Frontier Production Analysis
The result of broiler production was obtained by using the maximum likelihood estimation. It is represented in Table 4 . There were instances of technical inefficiency effects in broiler production. The sigma square of 0.99 is highly statistically significant. This result indicated a good fit and the correctness of the specified distribution www.ccsenet.org/jas Journal of Agricultural Science Vol. 4, No. 12; 2012 226 assumption of the composite error term was 99%. The estimate of the lambda parameter associated with the variance in the stochastic frontier model was 24%. This means that the systematic effects unaccounted for by the production frontier function are the dominant source of the stochastic random error. In other words, an approximately 24% variation in the output level of broilers raised could be attributed to the relevance of the stochastic parametric production function and maximum likelihood estimation.
From the results, feed appeared to be the most important production factor, with the elasticity of 0.67 and was significant at the 10% level. This is in agreement with the concept of weight gain in broiler production and the physiology of feed conversion in poultry production. Broilers that are well fed gain weight faster, attain marketable weights earlier, and are sold at higher unit prices. This result conformed to the earlier studies conducted by E. J. Udoh and N. A. Etim (2009) and P. C. Ike (2011) . The birds stock appeared to be the second most important production factor, with an elasticity of 0.63, and was significant at 5 % and 10 % levels, and implies that every one percent increase in stock size, would lead 0.62 percent increase in the value of broiler produced. This is in agrees with Effiong (2005), Nwachuku and Onyenweaku (2007) , and Ezeh et al (2012) that larger the stock size could less inefficient production of broiler.
Total variable costs appeared to be the third most important production factor, with an elasticity of 0.46. This result confirmed the importance of water, proper lighting and labor in broiler production, but the sign was negative. However, fixed costs were found to be significant in the production process, with an elasticity of 0.16. This showed that the required for production affects broiler output.
The estimated co-efficiency of the inefficiency function provided some explanation for the relative technical efficiency level among the individual farms. All characteristic variables, the co-efficient of the other inefficiency variables were insignificant at 1 %, 5 %, 10 % levels.
The estimated co-efficient for age of the farmers was negative which indicates that other farmers were more technically efficient in broiler production than younger ones. On the other hand, negative correlation existed between the year of formal education and technical inefficiency, implying that any increase in the value of this variable results in a rise in production efficiency. This also shows that farmers level of technical inefficiency declines with more formal education (Oluwaatusin et al, 2011) . Education was negative effect on technical inefficiency, implying that any increase in the value of this variable results in a rise in production. This also showed that farmers level of technical inefficiency declines with more formal education. The estimated co-efficient for family size was positively related to technical inefficiency. This implied that as the number of household member increase, technical inefficiency increase and this leads to reduction in technical efficiency. This was in conformity with the finding of Muhammad et al (2009) . In addition, experience of farmer had a negative influence on technical inefficiency. This indicated that farmer with more experience tended to be more technically efficient (Alrwis & Francis, 2003; Ike & Inoni, 2006; Ike, 2008) . Finally, access to credit had a negative effect on technical inefficiency. This show that financial was more technical efficiency in broiler production.
Technical Efficiency Analysis
The predicted farms specific technical efficiency (T.E.) for each category of farmer is presented in Table 5 . Technical efficiency ranged between 0.11 and 1.00, with an overall mean of 0.79. This suggests that on average, the farms in all categories operated 11 % below their respective mean efficiency levels. The next largest group accounts for 13.46 % of the farmers, with a technical efficiency between 0.80 % and 0.89 %. Furthermore, 11.54 % of famers have technical efficiency scores of less than 50 %., while, only 9.61 % realize more than 0.90 %. Farmers' failure to maximize production output may be due to their lack of appropriate management practices.
Hypotheses Tests for and -parameters
As indicated in the methodology, the results of various hypotheses for broiler production model are presented in Table 6 . First null hypothesis was regarding the existence of inefficiency factor (H 0 : δ 0 =δ A =… =δ C =0). Here, the null hypothesis was rejected at the 5 % level which implies that the model existences of inefficiency. Note: Critical value for hypotheses are obtained by Kodde and Palm (1986, p.1246) ; all values are significant at 5 % level of significance.
The next null hypothesis was testing for the factors effect on the inefficiency model (H0: δA=…=δC=0). As the result, the hypothesis was rejected at 5 % level which indicates that the model involved inefficiency factors in the technical inefficiency effects. The other hypotheses, three to seven, were testing for individual effect on the technical inefficiency. All hypotheses were rejected at 5 % statistical significance level which implies that individual effect on the technical inefficiency.
Conclusion
In this study, SFA was estimated under the specification of translog function with inefficiency effects. The operational aspect of maximum likelihood simulation model was applied to obtain parameter estimates of this model. This study suggested a useful extension of the stochastic frontier model. The cross data were collected from the sampling of 52 broiler farms in the Chiang Mai Province-the survey covered the north, south, east, and west zones.
The results show that feed, bird stock, fixed cost, and total variable costs were important factors contributing to broiler output in Chiang Mai Province. Another interesting result found is that the total variable costs of production had a negative sign, which means that electricity, water, tax, etc., indirect affect the output. However, age, education, family size, training and access to credit, were found to be technical inefficiencies of farmers' abilities to produce output in this province. This implies that socio-economic assistance to farmers positively affects on the technical efficiency at the farm level.
According to technical efficiency of this study, the results show relatively substantial technical inefficiency on broiler farms in the Chiang Mai Province of Thailand. The mean technical efficiency is estimated 79 %. Moreover, the farmers' technical efficiency score range from 44.23 % of broiler producers the largest proportion of the farmers having technical efficiency between 0.70 % and 0.80 % to 9.61 % of farmers having a technical efficiency score of more than 0.90 %. The results suggest that, there is opportunity to improve broiler production in the region by adopting appropriate management practices. The heterogeneity in management and production practices employed by farmers with varying socio-economic situation may explain the distribution of technical efficiency.
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